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MOSACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 06azoBoro ypoBHs ais oOydaromuxcst 10 —11 kmaccoB pazpaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanus. Peammzarusi mporpamMMmbl OOSCIIEYMBACT OBJIAJICHHUE KITFOYCBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TUMYHOCTHOTO M TIO3HABATEIHLHOTO

pa3BUTHUA ITUIHOCTH 06yqa}onmxcs1.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHUYE€CKOTO aHaln3a» SIBJISIETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
aO0CTpaKTHOE MBIIUICHWE YyYalluXcsi Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4YalllMeCs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTHYE€CKOTO aHajIu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BATh UX B MOBCEIHEBHOW KU3HU. B TOXe BpeMsl OBIaJcHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH

YTBEPKJICHUSI, HCTIOH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u



aHaJIOTHIo0, POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIIUIeHUE. B xone nzydenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapllield IIKOoJIe ydalluecs
MOJIYYalOT HOBBIM OMNBIT pelIEHUs MPUKIAAHBIX 3aJlady, CaMOCTOSTEIHLHOTO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH pEaNbHbIX CUTYyalluidi M HHTEpIpEeTaluu
MOJIYYCHHBIX  pElIeHUH, 3HAKOMSTCA C  IpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTE B MpUpojae, HAyKe U B MCKYCCTBE, C BBIJAIOIIUMUCA
MaTEeMaTHUYECKUMU OTKPBITHUSIMU M UX aBTOPaMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHIUAIOM, KOTOPHIM
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 chneuupukKy y4dyeOHOW AesTebHOCTH,
TpeOyrolen CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, IPOAOKUTEIBbHON
KOHLIEHTPAllMi BHUMaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ysbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTHYeCKOIo
aHaJIn3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAJIN3a» BKIKOYAET
CIIEYIOIUE COJEPKATEIbHO-METOUUECKHE JTUHUM: «YUucna W BBIYUCICHUSD,
«Dynkuuu  u - rpadpukn»y, «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTHUYeCKoro aHanusa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANYECKHE JMHUM H3Y4alOTCsl Ha NPOTSHKEHUM JBYX JIET
oOy4eHHMs B CTapllel IIKOJIe, €CTECTBEHHO AOIMOIHSIS IPYr Apyra W MOCTENEHHO
HAChII[asiCh HOBBIMM TeMaMH U pazaenamu. JlaHHbIE Kypc  sIBIsieTcCs
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MaTEMaTUYECKUIN aHaAIU3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIaJeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (hopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH0 MOJIEIb PEaJbHOM
CUTyallud, NpPHUMEHATHb 3HAHUS, IMOJIyYeHHbIEe B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIu3ay, IJisl PEeUIEHUs] CaMOCTOSITENbHO CHOPMYITHUPOBAHHON

MaTEMAaTUYECKOM 3a/1a4t, a 3aTEM UHTEPIPETUPOBATH ITOJTYUYECHHBIN PE3YJIbTAT.



CopepxarenpHO-MeTOMMYECKasT TUHUS «Yucaa M BBIYHCICHHSY 3aBEpIIacT
dbopMHpOBaHNUE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM ImiKojie. B crapmieii mkoime oco0oe BHUMAaHHE YACTSETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIINX B CeOs
UCIIONb30BaHUE PA3MMUYHBIX (OpPM 3amuch  JCHCTBUTEIBHOTO 4YHCIA, yYMCHHE
paIoHaIbHO BBITIONHATH JCHCTBUSI C HHUMH, JeJaTh NPUKHUIKY, OIICHHWBAThH
pesynbrar. OOyuaromuecs TOJYYalOT HAaBBIKM NPUOIKEHHBIX BBIYHCICHUMN,
BBITIOJTHCHHST JICHCTBUI C 4YHWCJIaMy, 3allMCaHHBIMA B CTaHAApTHOH ¢opmMme,
WCITOJIb30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
OoOy4eHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJIOM pas3jelie MporpaMMbI
IPETyCMOTPEHO pEIIeHHe COOTBETCTBYIOMMX 3a1ad. OOydJarommecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIaMHU PEUICHUSI LEJbIX, PAlMOHAIBHBIX, HPPAIMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaABEHCTB U WX cUCTeM. [loydeHHbIe YMEHUS UCTIONB3YIOTCS TIPH MCCIICOBAHUT
GyHKIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUM MPUKJIAJAHBIX 3a/lady U 3a7a4 Ha
HaXOXKJIECHUE HaWOONBIINX W HAUMEHBIIUX 3HaueHWHd QyHKuu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysaMm, MpeoOpa3oBaHUsl IENbIX, PaAlUMOHATIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
coJlepKalluX CTerneHu W Jorapudmel. brarogaps u3ydeHuio anredpandecKkoro
MaTepuaia TPOUCXOJWUT  JalbHEWIee  pa3BUTHE  AJTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIJICHUS YyYaIuxcs, (OPMHPYIOTCS HABBIKA JICTyKTHBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMM  (opMaMu,  TMpeaCTaBICHUS
3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEH B BHJIEC PAaBCHCTB M HEPABEHCTB. AureOpa
npemnaraeT d(PQGEeKTUBHbIE WHCTPYMEHTHI JUISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK

SA3bIKa HAYKH.



CopepxarenpHo-MeToAnuecKass JUHUS «DyHKIUU H Tpa@uKH» TECHO
IEPEIIETACTCs C APYTUMH JINHUSMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEN0BATENBHOCTh M3YyUYCHUS Marepuaa. N3yuenune CTEIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKINH, NX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HHU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
yaensercs GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIEIOBATh MOITYYCHHbIE (PYHKIIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMareMaTrMdeckoro aHajan3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYalolMMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HauOOJNbIINE U HAUMEHBIIHNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU M
YCKOpEeHHsI TIpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTH4YECKUX MOJENIE peaJbHbIX CHUTyalUu,
HaxXO0KJICHUS HAWIYYIIETO PEUIEHUsS B IPUKIAIHBIX, B TOM YHCIE COLHAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3A
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIILICHUS, (POPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydamomuecs Yy3HAOT O
BBIJIAIOIINXCSI pe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTHS MATEMAaTHKU Kak

HAayKH, U UX aBTOpax.



CopepxarenbHO-MeTOIUYECKas IMHUS «MHOXKecTBa U JIOTUKa» B OCHOBHOM
NOCBSLIIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. [€0peTHKO-MHOKECTBEHHbBIE
IPEJCTaBICHNUs MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U MIPEararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3felibl MAaTeMaTUKU U €&
IPUJIOKEHUHN, OHU CBSA3BIBAIOT pa3HbIE MATEMAaTUYECKUE AUCLMILIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU MTOCTPOCHUS MOJIENIEN PEaNIbHBIX CUTYalUl, CCIIETOBaHMS
ITUX MOJEJIEH C NOMOUIBIO ammapaTra aiareOpbl U MAaTeMaTU4YeCKOro aHalu3a U
WHTEPHPETAUN TOJyYCHHBIX PE3yJbTaToOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 Pa3/iesIoB IIPOrpamMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca IIMPOKO HUCIIOIb3YETCS
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penmeHnn peabHbIX MPAaKTHYECKUX 3a7ad
yyalecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHu3yeTcs B MPOIecCe M3YyUEHHUs BCeX TeM Kypca «Anredpa v Havaia

MaTEMAaTHYCCKOT'O aHAJIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B

Hezemo B 11 kmacce, Bcero 3a nBa rona ooydenust — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA

10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM KU3HH.

JlelictBuTenpHble  yucia. PanuoHanbHBIE W UppALMOHAIIBHBIE  YHCIIA.
Apudmernueckre omnepauud € JEWCTBUTEIbHBIMU yuciamu. [IpuOnmxEénnHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokaszareneM. CranmaptHas  Qopma  3amucu
JNEeUCTBUTEILHOTO yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢GopMmbl  3alucH
JEUCTBUTENBHBIX YMCEN U1 PELICHUS NPAKTUYECKUX 3aJad U IPEACTaBIICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMHU HATYPaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHEe HEpaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.



Penienne TpUroHOMETPUYECKNUX YPABHEHUM.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHX 3aJad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

OyHkumsa, crnocodsl 3amaHus ¢GyHknuu. ['paduk dysknuu. B3anmHO
oOpartHbie (QYHKITUH.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn Qyskumu.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

CrenenHas QpyHKIMS C HATYypaJbHBIM U IIENIbIM MOKa3ateneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHsS N-OW CTENEHHU.

TpurosomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4€CKOr0 aHAJIN3A

IlocnenoBarenbHOCTH, CHOCOObI 3a/1aHUs IIOCJIEIOBATEIbHOCTEM.
MOHOTOHHBIE OCIIEAOBATEIBHOCTH.

ApudmeTrnueckas 1 reoOMEeTpHUecKast mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccur. Popmysa CIOXKHBIX IMPOLEHTOB. VCronb30BaHWE MPOTPECCUU IS
pELIeHNs peabHbIX 3a/1a4 NPUKJIAJHOIO Xapakrepa.

MHo:xecTBa M JIOTHKA

MHo»xecTBO, omnepauud Haj MHOxkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHeHne TeopeTUKO-MHOXXECTBEHHOIO arapaTta s OINUCAaHUS peajbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTUX yY€OHBIX MPEAMETOB.

OnpeneneHHe, TCOpECMa, CIICACTBUC, JOKA3aTCIbCTBO.

11 KIIACC

YucJia 1 BLIYUCJICHUSA

HaTypaJIBHI)Ie H OCJIbIC Yuciia. HpI/ISHaKI/I ACINMOCTH LCJIBIX YUCCII.



Crenensb ¢ pallMOHANIbHBIM MOKa3zaTeneM. CBOMCTBA CTENEHHU.

Jlorapudwm yucna. JlecaTnyHbie U HaTypajgbHbIC JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaXEHH, COIEPKALIUX JOTrapru(MBbI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3arenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUHN. PellleHne MpUKIIaIHbIX 3a71a4 C IMTOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad U3 Pa3U4yHbIX 00JIacTell HayKu U peasibHOMN
KU3ZHU.

DOyHKUMH U TPaPUuKn

Oyuknus.  I[lepuonuueckne  ¢yHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
byakuun. MakcumMymbl 1 MUHUMYMBI (QyHKIIMKA. HanOosblliee U HaumMeHBIIEe
3HaueHHue (PYHKIIMU Ha TPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIUN s pelieHUs YpPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN IS HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JPYTrUxX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

HenpepoiBable pyHKIMU. METOA UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.



[IpowsBognass Qyukmuu. ['eomerpuyeckmii ©u  (GUBHMYECKUNA  CMBICI
IIPOU3BOTHOMU.

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HauyeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHEHE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4dIlero pEUICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabniuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Beruucnenue

uHTerpana no gopmyne Hetorona—JleitOnuna.



INVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUU O0YYAIOIIEroCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

DCTETHUYECKOE BOCITUTAHUE:



ACTETUYECKUM OTHOLIEHWEM K MHPY, BKIIIOYAs 3CTETUKY MATEMATHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, paccyXICHUN;
BOCIIPMMMYMBOCTBIO K MATEMATHYECKUM ACIIEKTaM Pa3jIM4HbIX BUIOB HCKYCCTBA.
Pu3nuecKoe BOCIIUTAHUE:
C()OPMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTEMaTHUUECKUE 3HaHWUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLECHUS

K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, perymisipHas ¢busnueckas aKTUBHOCTB); busnuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/IOPOBUTEIBHOI
NeSATEIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOHUS; HHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOW  JACSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHS
COIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapaKTepa JKOJOTHYECKHUX MPoOseMm;
OpHEHTaleld Ha TPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
0o0JaCTH OKpYy)Karomieil cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX MTOCJICICTBHM JJISI OKPYKAIOIIEH CpeIbl.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, ITOHUMaHUEM

MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW ESITeIIbHOCTH, ATAaroB €€



pasBUTHA MW 3HAYUMMOCTH I PasBUTHUA HHUBUIIHN3AIHMH, OBJIAJICHUCM SA3BIKOM
MaTEeMaTUKHM M MaTeMaTHYEeCKOM Ky.]'IBTypOfI KaK CpCACTBOM IIO3HAHUA MHPA,
IFOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYIO M HCCICHOBATCIBCKYHO ICATCIIBHOCTD

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPaMMBbl YYEOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.
1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuugarom
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaOwWuUxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYycaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).
ba3oBrie tornueckue AeUCTBUSA:
® BBISBIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeeICHUs]  TMOHSATUW; YCTAHABIMUBATh  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

® BOCIpPUHUMATH, (OpMyIUpOBaTH U  MPeoOpPa3OBLIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

® BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpedrss B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX W YTBEPKICHHIX;
npemyiaraTh  KPUTEPUM  JUIA  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U

MIPOTHUBOPEUHNIL;



JienaTh BBIBOABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BHIOMpATh HaWbOOIee MOAXOAAIIMN ¢ Yy4ETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

bazoBbie HCCICAOBATCIBCKHUC I[CﬁCTBHHZ

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHE, MPoOJIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEIEHHOTO HAOJIONEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH

MMPCAIOJIOKEHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATH Ae(PUUINUTHI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4K;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO

Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;



® CTPYKTYypUpPOBaTh HH(GOPMALINIO, IPEICTABIATh €€ B Pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

® OIICHUBATH HaAEKHOCTD uH(bOopMaIIH o CaMOCTOSITEIIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Ob61enue:

e BOCHpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJTy peIleHus 3aja4i, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yibTaT;

® B X0J€ OOCYXKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS,

® TPEACTABIATH  PE3yNbTaThl  pEIICHHUs  3aJadd,  OSKCICPUMEHTA,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C y4€TOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

® TIOHMMaTh ¥  HCNOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUyaIbHON pabOThI MPY PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTb
COBMECTHOHM JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeieNiaTh BUABI PabOT, TOrOBapUBAThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4YacTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThI U

KOOPpAWMHHUPOBATE CBOH IleﬁCTBHH C JAPYruMHM YJICHaAaMHW KOMAaH/bI;



OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHUCTBHUSI.

3) VHnusepcanonvie  pezynamueHvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranu3zanusi:

COCTaBIIATH IIJIaH, AITOPUTM PEUICHUS 33a]]a4d, BBIOUPATh CIIOCO0 PEIICHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTpOJIb:

e BJaNeTh HAaBBIKAMHU TIO3HABATENBHOW pediieKcud Kak OCO3HaHUs
COBEPIIIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ynbTaTa penieHus] MaTeMaTHIeCKON 3a/1a4H;

® TMpEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITHMOOK, BHISBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IIEJM W YCJIOBHSIM, OOBICHITH
MPUYUHBI JTOCTUKEHUS WJIM HEJOCTIKCHUSI PE3YJIbTaTOB JEATEIHLHOCTH,

HaXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
IMMPEAMETHBIE PE3YJIBTATDBI
OcBoenune yueOHOro Kypca «Anredpa U Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

10 KVIACC

YucJia 1 BLIYUCJICHUSA



OnepupoBarh MOHATHSAMU: PAlUOHAIBHOE W JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JAeCATUYHAS APOOb, IPOICHTHI.

BoimonHsaTh  apudMeTHYECKHE ~— Olepalud € paldUOHAIbHBIMU |
JNEHCTBUTEILHBIMU YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTJICHUS,
JIeTaTh MIPUKUAKY U OLICHKY PE3YIbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C ILEJIBIM I[IOKa3aTelieM; CTaHJIapTHas
dopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U NMPEJCTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC IIPOU3BOJIBHOIO YIJIA,;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJIBHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHsaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIDQKEHU M  pelaTh OCHOBHBIE THUIMbI  LEJbIX, palUOHAIBHBIX U
UPpALMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS M HEPABEHCTBA JJIsl PELICHUSI MAaTEeMaTHUYECKUX 3a]a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DYyHKIUHN U TPaPUKH



OmnepupoBaTh MOHATHUSAMU: (YHKIIHS, CIOCOOBI 3aJaHusl (PYHKIIMH, 00JIacTh
OTpEe/eNICHUs] M MHOXECTBO 3HaueHWi (yHkuuu, rpaduk (QyHKINUU, B3aUMHO
oOpaTtHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUUH, HYIU
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUUHON (PyHKIIHH,
CTENIEHHOM (PYHKIUU C IIEJIBIM TTOKa3aTeJIeM.

Hcnonp3oBaTh rpadukn  (QyHKIUHA IS HWCCICIOBAHHUS TIPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaXaTh GOpMyJIamMH 3aBUCUMOCTH MEXy BEIIMYNHAMM.

Havana maTemMaTH4ecKOro aHajm3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETpUYECKast IPOTrPECCUH.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarOllasgd I'E€OMETPUUYECKAs
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
pealibHBIX 33]a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpallMy HaJl MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peanbHBIX NPOLECCOB W SABJICHHUM, MPU PEIICHUH 3aJady W3 JAPYTUX y4eOHBIX
IIPEIMETOB.

OnepupoBath  MOHATHUAMM: ONpeJeNieHre,  Teopema,  CIEeACTBHE,

J0Ka3aTCJIbCTBO.

11 KUIACC



Yucaa v BBIYUCTCHUS

OnepupoBaTh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKKU JEJIMMOCTH LENBIX YHCEIl, Pa3JI0KEHUE YUCia Ha IPOCThIE MHOKHUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: JIOrapupM uuciaa, AECITUYHBIE U HATypajlbHbIC
Jgorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: TMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  MpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu(Msl;
ONEpPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

Haxonute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCMOJIB30BAHUEM amiapara aireopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMM: IEpUOAUYECKass  (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMM, TOYKM JKCTpeMyMma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs

UCCIeN0BaHus (PYHKITUH, 3aJaHHON rpaduKoM.



OmnepupoBaTh MOHATHAMHU: TpapUKd MOKA3aTEIbHOU, JTOTapu(PMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpaUKy JTUHEHHBIX YpaBHEHHI
Y MCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Hcnons3oBatk rpadpuku (QyHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh MOHSATUSIMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM 1JIsl peIIEeHUs
3a1ad.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIUI, BEIYUCIISATH POU3BOHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIJIS1 UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSATh PE3YJIbTAThl UCCIEIOBAHUA K IOCTPOCHHIO TPA(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
MIPUKIIAJTHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OmnepupoBaTh MOHATHSMHU: TEepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonuthe mepBooOpa3Hbie 3J€MEHTAPHBIX (PYHKIUH; BBIYUCISATH MHTErPall
no ¢popmyne HeroTona—JIelOnuna.

Pemwats mpukiiagHele 3aJa4d, B TOM YHUCJE COLUAIBHO-KOHOMHYECKOTO M

(U3MYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontpoapueie  Ipakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHokecTBa pallHOHAJIBHBIX U
1 JNIEWCTBUTENILHBIX urcel. PalonansHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynknun 1 rpaduku. CTEreHb C MelbiM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1
UpparmonansHble ypaBHEHHUS U HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
5) [TocnenoBaTenbHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
CreneHb ¢ paliOHAILHBIM TIOKA3aTEJIEM.
1 [TokazarensHast pynkms. [lokazaTenpHbIe 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpudecknue GyHKIUU U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXecTBO, Orepaiuy Hal
MHOXeCTBaMU. [lnarpaMMel
Ditnepa—Benna
ParnmonanbHbIe ynca.
OOBIKHOBEHHBIC U
JeCATUYHBIC JPOOH,
MPOICHTHI, 0ECKOHEUHBIC
MepHOANYEcKHe Ipoou

Apudmernueckue onepanuu
C pallMOHALHBIMU
qHcIaMHy, TpeoOpazoBaHUs
YHCIIOBBIX BBIPayKEHHH

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

DJleKTPOHHbBIE U(POBBIE 00pa3oBaTeIbHbIE

IIpakTHyeckue
pecypcbl

padoThI

https://resh.edu.ru/subject/lesson/5255/main/272515/

https://resh.edu.ru/subject/lesson/4931/main/127800/

[Ipumenenue apobeii u
IIPOLIEHTOB ISl PELIECHHUS
MIPUKJIAIHBIX 3a7a4 U3
Pa3IUYHBIX OTpacien
3HaHUH U PEaIbHOM KU3HU

[Ipumenenue apobeii u
IIPOLICHTOB JJISl PEILICHUS
MIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacien
3HaHUU U PEaJIbHOM KU3HU

https://resh.edu.ru/subject/lesson/4931/main/127800/




JeicTBUTEIBbHBIC YKCTIA.
Pannonansubie 1
HppalMOHAIIbHBIC YHCIIA

Apudmernueckue onepanuu
C IeCTBUTEIbHBIMU
qHclIaMu

[TpubmmxEnnsie
BBIYHMCIICHHS, IPABHIIA
OKpPYTJICHUS, MPUKU]IKA U
OLICHKAa pe3ylbTaTa
BBIYHCJICHUH

ToxnecTBa u
TOKICCTBEHHbBIE
npeoOpa3oBaHus

https://resh.edu.ru/subject/lesson/4730/main/149077/

10

11

12

VYpaBHeHHE, KOPEHB
ypaBHEHUSA

HepaBeHcTBO, pemieHue
HEPaBEHCTBA

Meton HHTCPBAJIOB

13

14

Pemenue nensix u gpo6HO-
paIMoHAIBHBIX YPABHCHHMA
Y HEPaBEHCTB

KonTponbHas pabota mo
TeMme "MHoOkecTBa
parMoOHATBHBIX U
JIEUCTBUTEIBHEIX YHCET.
ParnmonansHble ypaBHEHUS
Y HEpaBEHCTB"




15

16

17

OyHKIMS, CIOCOOBI 3aJaHUs
¢dbyakuu. Bzaumuo
oOparHble PYHKIINH
I'paduk pyakmuu. O6macTh
oTpezieNieHUs] 1 MHOXECTBO
3HaueHni Gpynkiuu. Hynu
¢bynkuuu. [IpomexyTkn
3HAKOIIOCTOSTHCTBA

YeéTHbIe U HEUETHDBIE
byHKIIUN

https://resh.edu.ru/subject/lesson/5175/main/198136/

https://infourok.ru/videouroki/1174

https://resh.edu.ru/subject/lesson/6124/main/38974/

18

CremneHb C 1eNbIM
nokasaresneMm. CtangapTHas
dhopma 3anucu
JEHCTBUTENHLHOTO YKCIa

https://resh.edu.ru/subject/lesson/4729/main/159017/

19

Hcnonn3oBanme
MOAXOAIICH (OPMBI 3aMucH
NEHCTBUTEILHBIX YUCEIT IS
pelieHus: MpakTUYECKUX
3a/1a4 ¥ IpeICTaBICHUS
JTaHHBIX

https://infourok.ru/videouroki/1267

20

CrenenHast GyHKIIHS C
HATypaJbHbIM U LIEJIBIM
nokazareiieM. E€ cBoiicTBa u

rpaduk

21

ApudpmeTrueckuii KOpeHb
HaTypaJbHOW CTENEHU

https://resh.edu.ru/subject/lesson/5498/main/272546/

22

Apudmernieckuil KOpeHb
HaTypaJbHOW CTENEHU

https://infourok.ru/videouroki/1234




23

24

25

CaoiicTBa
apu(pMeTUIECKOro KOpHS
HATypaJbHOW CTENEHU
CaoiicTBa

apu(pMeTHyecKoro KOpHs;
HaTypaJIbHOM CTETEeHU

CaoiicTBa
apu(PMETHYECKOro KOPHS
HATYpaJbHOHN CTEIICHU

https://infourok.ru/videouroki/1223

https://infourok.ru/videouroki/1245

https://resh.edu.ru/subject/lesson/5540/main/159048/

26

JHeiicTBus ¢
apupMeTHIECKUMU
KOpPHSIMU N—Oi1 CTENEHU

https://infourok.ru/videouroki/1256

27

28

29

HeicTBus ¢
apupMETUIYECKUMHU
KOpPHSIMU N—Oi1 CTENEHU

JlercTBHS C
apupMeTHuYeCcKuMu
KOPHSIMU N—Oi1 CTENEHU
JlercTBHS C
apuMeTHuyecKuMu
KOpHSIMHU N—OM CTENEeHU

30

JeiicTBus ¢
apupMETHIECKUMHU
KOpHSIMHU N—OM CTENEeHU

31

32

Pemenue nppanmoHaaibHbIX
YpPaBHEHU U HEPABEHCTB

Pewrenne nppanoHaIbHbBIX
YPaBHEHUU U HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/main/159267/

https://resh.edu.ru/subject/lesson/5569/main/159267/




33

34

Pewrenne nppamoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

Pemenue uppannoHaibHbIX
YpaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/main/159267/

https://resh.edu.ru/subject/lesson/5569/main/159267/

35

36

37

Pemrenne nppanoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

CoiicTBa 1 rpaguK KOpHS
N-0l CTENEeHU

CoiicTBa 1 rpaQuK KOpHS
N-0i1 cTeneHu

38

KonTponbHas padota no
Teme "ApupmeTrnuecKuii
KOpEHb N—OW CTENEHMU.
WppaunonanbHbie
YPaBHEHUs U HEpaBeHCTBA"

39

40

41

CuHyc, KOCUHYC U TaHTE€HC
YHCIOBOTO apryMeHTa
CuHyc, KOCUHYC U TaHTE€HC
YKCIIOBOTO apryMeHTa
ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMmeHra

https://resh.edu.ru/subject/lesson/4733/main/199154/

https://resh.edu.ru/subject/lesson/6019/main/199185/

https://resh.edu.ru/subject/lesson/3863/start/199212/

42

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOTO
aprymeHrTa

43

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPEJIECTICHHUE
TPUTOHOMETPUYECKHUX




44

45

(YHKIIMHA YUCIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY)KHOCTb, OTIPEICIICHIE
TPUTOHOMETPHUUYCCKUX
(YHKIHIA YACTIOBOTO
aprymeHTa

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

dhopMyIibl

https://infourok.ru/videouroki/1175

https://resh.edu.ru/subject/lesson/3489/main/78831/

46

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

dhopMyIibl

https://resh.edu.ru/subject/lesson/3887/main/199371/

47

48

49

50

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyJIbI

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyJIbI
ITpeoOpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[Ipeo6pa3zoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUIN

https://resh.edu.ru/subject/lesson/4238/main/107830/

https://resh.edu.ru/subject/lesson/3898/main/199495/

https://resh.edu.ru/subject/lesson/4734/main/199309/

https://resh.edu.ru/subject/lesson/3490/main/199402/

51

[Ipeo6pa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKECHH I




52

53

54

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAYKECHU I

Pemenue

TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6317/main/199685/

55

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4736/main/199746/

56

57

58

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4737/main/199808/

ttps://resh.edu.ru/subject/lesson/6314/main/199932/

https://resh.edu.ru/subject/lesson/6320/main/200024/

59

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

60

KonTponbhas padbota no

Teme "PopMyIibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue




61

62

63

64

65

ypaBHEeHUS"

IlocnenoBaTeabHOCTH,
CIocoObI 3aJaHUs
MOCJIENOBATENLHOCTENA.
MoHOTOHHBIE
IOCJIEIOBATEILHOCTH

Apudmernueckas u
reoMeTpHuecKas
IIpOrpeccuu.
Vcnonb30BaHue Nporpeccuu
JUISl PELIEHUs peabHbIX
3aJ1a4 MPUKJIIAJTHOTO
Xapakrepa

beckoneuHo yOsiBaromas
reoOMeTpHUYECKast
nporpeccusi. Cymma
O0ecKkOHEeYHO yObIBarouei
reOMETPUYECKON
MIpOrpeccuu

dopmyna CI0KHBIX
IIPOLIEHTOB
dopmyIa CI0KHBIX
IIPOLIEHTOB

https://infourok.ru/videouroki/1206

https://resh.edu.ru/subject/lesson/4921/main/200891/

https://infourok.ru/videouroki/1209

66

O06o00mmenue,
cHCTeMaTH3aInsI 3HaHUH 3a
Kypc aiareopbl 1 Hayal
MaTeMaTUUeCKOro aHaIu3a
10 ximacca

67

HrtoroBas KOHTpoOJIbHAS




paborta

O0001meHue,
cUCTeMaTH3alusl 3HaHUH 3a
68 Kypc aJireOpbl U Havasl
MaTEeMaTHYeCKOro aHalln3a
10 knacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KJIACC

Ne KoanuectBo yacon Jara
DJIeKTPOHHbIE U(POBLIE
n/  Tema ypoka Bcer Konrpoanrn  IlpakTnueck  M3y4eHH
o0pa3oBaTejibHbIE PeCypChI
Il 0 ble padoThI ue padoThbl f
1 (CTEMEHD ¢ PAlHOHATbHENM 1 https://infourok.ru/videouroki/1267
MoKa3areieM
. https://resh.edu.ru/subject/lesson/4729/main/1
2 CgolicTBa CTENEHU 1
59017/
[Ipeobpa3oBanue BbIpaxeHHH,
3 COJIEpIKaIINX PAIlMOHATHHBIE 1
CTCIICHU
[Ipeobpa3oBaHue BbIpaxeHHH,
4 coJiepKalluX pauoHaIbHbIE 1
CTENEHU
[IpeoOpazoBaHme BhIpaXKEHUH,
5 coJiepKallluX pauoHaIbHbIE 1
CTENEHU
6 [TokazarenbHble ypaBHEHUS U 1 https://resh.edu.ru/subject/lesson/3841/main/2
HEpPaBEHCTBA 25577/
7 ITokasaTenbHbIE YpaBHEHUS U 1 https://resh.edu.ru/subject/lesson/5627/main/1
HEPaBEHCTBA 59325/
8 [TokazaTenbHble ypaBHEHUS U 1
HEpPaBEHCTBA
9 [TokazaTenbHbIE ypaBHEHUS U 1
HEpPaBEHCTBA
10 IToka3aTenbHbIE YpaBHEHUS U 1
HEpaBEHCTBA




[TokazarenbHast QyHKIMS, €€

11 .
CBOWCTBA U TpaduK
KontposbHas paboTa mo teme
"Crenens ¢ paluoHaIbHbIM

12 nokasareieMm. IlokasaTenpHas
¢dbynkuwms. [TokazarenbHbIe
YpaBHEHHUsI U HEpaBeHCTBA"

13 T b https://resh.edu.ru/subject/lesson/5753/main/2

orapudm yucia 79579/

14 JlecaTu4HBIE U HATypAJIbHbBIE https://resh.edu.ru/subject/lesson/3823/main/1
norapu@mbl 98629/
IIpeo06 % . . .

15 PEODPASOBAHME BHPBRCHHH, https://infourok.ru/videouroki/1224
COZIepIKAIHX JIOTapU(MBI

16 Ipeobpasosanue sripaxennii, https://infourok.ru/videouroki/1226
CoJIep>KalIux Jorapudmol
n .

17 peodpasoBanue BLIpaKeHNi, https://infourok.ru/videouroki/1226
coJieprKaliux Jorapudmol
I1 i . . .

18 peobpa3soBaue BrIpaxeHuil, https://infourok.ru/videouroki/1231
coJiep>Kalux Jorapudmol

19 Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru/subject/lesson/4732/main/1
U HEPABEHCTBA 98846/

20 JlorapudmMuueckue ypaBHEHH https://resh.edu.ru/subject/lesson/4732/main/1
Y HEpaBEHCTBA 98846/

21 Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru/subject/lesson/3852/main/1
Y HEPABEHCTBA 99123/

99 JlorapudmMuueckue ypaBHEHH
Y HEpaBEHCTBA

23 Jlorapudmuueckast GyHKIINS,




e€ colicTBa u rpaduk

Jlorapudmuueckas QyHKIus,

24 . o
e€ cBoiicTBa u rpaduk
Tpuronomerpuueckue . . . . .
. https://videouroki.net/blog/trigonometricheski
25 (GyHKINHU, UX CBOMCTBA U "
e-funktsii-uglovogo-argumenta.html
rpaduKu
Tpuronomerpuyeckue . . . . .
. https://videouroki.net/blog/trigonometricheski
26 (GyHKINHU, UX CBOMCTBA U "
e-funktsii-uglovogo-argumenta.html
rpaduKu
Tpuronomerpuyeckue . . . . .
. https://videouroki.net/blog/trigonometricheski
27 (GyHKIIH, UX CBOWCTBA U »
e-funktsii-uglovogo-argumenta.html
rpaduku
Tpuronomerpuueckue . .
. https://resh.edu.ru/subject/lesson/5570/main/2
28 (GyHKINHU, UX CBOMCTBA U
00799/
rpaduxu
[Ipumepsr . .
https://resh.edu.ru/subject/lesson/4920/main/2
29 TPUTOHOMETPUYECKUX
00706/
HEPaABEHCTB -
ITpumepsl . .
https://resh.edu.ru/subject/lesson/3943/main/2
30 TPUTOHOMETPHUYECKUX
00826/
HEPABEHCTB -
ITpumepsl
31 TPUTOHOMETPUYECKHUX https://infourok.ru/videouroki/1187
HEPABEHCTB
ITpumepsl
32 TPUTOHOMETPUYECKHUX
HEPaBEHCTB
33 KontponbHas paboTa mo teme




"Jlorapudmuueckas GyHKITHS.
Jlorapudmuueckue ypaBHEHUS
u

HepaBeHcTBa. Tpuronomerpuye
CKue (PYHKIIUH U UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepoiBable pyHKIINT
35 Meto UHTEPBAIOB 111
pelIeHNs] HEPAaBEHCTB
36 Meto1 HHTEPBAIOB ISt
pelieHusl HepaBEHCTB
https://resh.edu.ru/subject/lesson/4923/main/2
37 [TpousBonHas GyHKIUU
00984/
38 [TpousBonHas GyHKIUU https://infourok.ru/videouroki/1211
T'eome eCKUll
v Tquv i https://resh.edu.ru/subject/lesson/3976/main/2
39 (bu3HYECKUN CMBICTT
. 01108/
MIPOU3BOTHOM
I'eomeTpuueckuii u
P . https://resh.edu.ru/subject/lesson/3976/main/2
40 (bU3UYECKUN CMBICI
. 01108/
MIPOU3BOTHOM
a1 [Ipon3BOaHBIE DIIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/3954/main/2
yHnkumnin 01015/
I1
42 pomB(z;lee STCMEHTapHbIX https://infourok.ru/videouroki/1212
byHKIHII
[IpousBoaHass cymMmBl, . .
https://resh.edu.ru/subject/lesson/6114/main/2
43 MPOU3BEICHUS, YACTHOTO

byHKIHIT

01077/




44

45

46

IIponsBoaHas CyMMBI,
IIPOU3BEICHHUS], YACTHOTO
byHKIUH

[IponsBogHas CyMMBl,
IIPOU3BENICHNUS, YACTHOTO
byHKIMHA

[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://ege-ok.ru/2015/01/22/proizvodnaya-
slozhnoy-funktsii-video

https://ege-ok.ru/2015/01/22/proizvodnaya-
slozhnoy-funktsii-video

https://infourok.ru/videouroki/1213

47

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/main/2
01139/

48

49

50

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxnenue HarnOobIIero u
HAaUMEHBIIIETO 3HAUYEHUS
(GyHKIMU Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/3987/main/2
73814/

https://resh.edu.ru/subject/lesson/6115/main/3
6350/

51

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
(GyHKIMU Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/main/3
6350/

52

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
(GbyHKIIMH Ha OTpE3Ke

53

Haxoxneaue HauOOoJIbILIErO U




54

HAaMMEHBIIETO 3HAYCHUS
(byHKINN Ha OTpE3Ke
Haxoxxnenre HanOoIIbIIero u
HAaMMEHBIIETO 3HAYCHUS
(GyHKIIMH Ha OTpE3Ke

55

Haxoxneaue HauOoJIbILIErO U
HAUMEHDIIIEr0 3HAYCHUSA
(GyHKIIUU Ha OTpE3Ke

56

[IpuMeHeHne pOU3BOIHOM IS
HAXOXKJICHHUS HAMITy4IIIero
peleH s B TPHUKIIATHBIX
3a7a4ax, ISl OIpeIeIeHHs
CKOpOCTH IIpoliecca, 3aJJaHHOTO
¢bopmyoit unu rpadukom

S7

KonTponbhas pabota no teme
"[IponsBonHas. [lpumenenue
MIPOU3BOIHOM"

58

59

[TepBooOpaznas. Tabnua
epBOOOPA3HBIX
[TepBoobOpaznas. Tabnuna
NepPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/4924/main/2
25717/

https://resh.edu.ru/subject/lesson/4924/main/2
25717/

60

NHTerpai, reoMeTpuyeCcKuil 1
¢bu3nueckuit CMbICT UHTETpaja

https://resh.edu.ru/subject/lesson/3993/main/2
25748/

61

62

WHTerpai, reoMeTpuyeCcKuil 1
(bu3nueckuit CMbICT UHTETpaja
HHrerpail, reOMETpUYECKUN U
¢bu3nvecKuil CMBICT HHTErpasia

63

Brruncnenune unterpana no

https://resh.edu.ru/subject/lesson/6117/main/2




64

dhopmyine
Hprorona—Jleiibuuma
Beruncnenue uHTErpasa mno
dhopmyne
Hrrorona—Jleionuna

25779/

https://infourok.ru/videouroki/1237

65

Brrunciienue unrerpana no

dbopmyite
Herorona—JleitOaunna

66

67

68

Brrunciienne uarerpana no
dbopmyite
Hrrorona—Jleibuuna
CucTeMbl TUHESHHBIX

YpaBHEHUU

Cucrempl TMHENHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4037/main/2

69554/

69

Pemenune nmpukinaaHbix 3ama4 ¢
IIOMOIIBIO CUCTEMEI JIMHEUHEIX
YpaBHEHUU

70

71

Pemenune nmpukinanssix 3amay ¢
IIOMOIIBIO CUCTEMBI JIMHEUHEIX
YpaBHEHUU

Cucrembl U COBOKYITHOCTH
LEJBIX, PALIMOHATIBHBIX,
HPpAIMOHATIbHBIX,
MOKa3aTeIbHBIX,
Jorapu(PMUIECKUX YpaBHEHUN
1 HEPaBEHCTB

72

CucremMsbl U COBOKYITHOCTH




EJIBIX, PAI[HOHAIBHBIX,
UPpaIlMOHATILHBIX,
MOKa3aTeIbHbIX,
norapu)MUYECKUX ypaBHEHUIN
Y HEPaBEHCTB

73

CHuCTEeMBI 1 COBOKYITHOCTH
LENBIX, PAIlHOHATBHBIX,
UPPaIMOHATILHBIX,
MMOKa3aTeIbHBIX,
Jorapu)MUIECKUX ypaBHEHUI
Y HEPABCHCTB

74

CucreMsbl U COBOKYITHOCTH
LeNbIX, PAllMOHAIbHbIX,
UppalMiOHATIbHBIX,
[IOKa3aTeIbHbIX,
JorapupMUUECKUX ypaBHEHUN
U HEPAaBEHCTB

75

Hcnons3zoBanue rpadukoB
GyHKIUHN 1715 peteHust
YPaBHEHUN U CUCTEM

76

77

Hcnonb3oBanue rpaduxos
GyHKIMA 17151 peIeHust
YPaBHEHUU U CUCTEM
IIpuMeHeHnEe ypaBHEHUH,
CHCTEM U HEPABEHCTB K
PELIEHNI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
obJacTelt HAyKH U pealbHOU
KU3HU




78

79

KontponsHas pabora no teme
"NHTerpan u ero npuMeHEHUsI.
Cucremsl ypaBHeHUI"

HaTypaJ'IBHI)IC " 1 CJIbIC YHUCiia B
3aJadax Hu3 peanLHoﬁ KHN3HU

80

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peajbHON KU3HU

81

82

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peajbHOU KU3HU

HpI/ISHaKI/I JCIIMMOCTH L CJIBIX
YHUCCII

83

[Ipu3Haku AeTMMOCTH LEIBIX
qucen

84

85

HpI/I3HaKI/I JACITNUMOCTH LCIIBIX
YHUCCJI

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIIMS 3HAHHH.
YpaBHeHus

86

[ToBTOpenue, o6o0IIEHNE,
CUCTEeMAaTH3aIHsI 3HAHHA.
YpaBHeHust

87

[ToBTOpenue, o6o0mEH e,
cHCTEMaTH3aInsI 3HaHUH.
YpaBHeHust

88

[ToBTOpenue, 06001IeHNE,
cHCTEMaTH3aInsI 3HAaHUH.
YpaBHeHust

89

[ToBTOpeHme, 06001IEHNE,




90

CUCTeMaTH3alus 3HaHU.
YpaBHeHust

[ToBTOpeHME, 0000MIIEHNE,
cUCTeMaTH3alis 3HaHHUH.
YpaBHeHust

91

[ToBTOpenHue, 06001eHNE,
CHCTEMAaTH3aINsI 3HAHUH.
Hepagencrtpa

92

93

94

95

[ToBTOpeHue, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
HepasencrBa

[ToBTOpeHME, 0000MIIEHNE,
CHCTEeMaTH3allus 3HAaHU.
HepasencrBa

[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alis 3HAHHH.
Hepasencrtaa

[ToBTOpenue, o6o0IIEHNE,
CHCTEMATH3allMsl 3HAHUIA.
Cucrembl ypaBHEHUI

96

[ToBTOpenue, o6o0mEH e,
cHCTEMaTH3aInsI 3HAaHUH.
Cucremsl ypaBHEHUN

97

98

[ToBTOpenue, o6o0mEH e,
cHCTEMaTH3aInsI 3HAaHUH.
OyHKIUU

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.




OyHKIUHT

99 HTorosas KOHTpOJIbHASA paboTa

100 = HroroBas KOHTpoIbHas paboTa
O0001enue, cucTeMaTH3alus

101 3HaHUH 3a Kypc aJireOpsl U 1
Hayajl MaTeMaTH4YECKOro
anamm3a 10-11 knaccos
O0001menne, cucTeMaTH3aIUs

102 3HAHUU 32 Kypc ainreopsl U 1
Hayajl MAaTeMaTU4ECKOro
anamm3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB 102

[10 [IPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1. Martemaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
Anrebpa 1 Havasla MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Komnsrun FO.M., TkaueBa M.B. u npyrue, AKITmoHepHOE OOIIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. la6ynun M. U., Tkauéra M. B., ®énoposa H. E. u ap. Anrebpa u Hayana
MaTeMaTH4eCKOro aHainusa. /lurakruueckue
Matepuansl. 10 knacc. ba3oBblil U yriyOn€HHbIA YpOBHH

2. TkauéBa M. B., ®énoposa H. E. Anrebpa u Havyasna MaTeMaTU4ECKOTrO
ananuza. Tematuueckue Tecthl. 10 kmacc. ba3zoBelii U yriyOIEHHBIHM
YPOBHHU

3. ®énoposa H. E. N3yuenune anreOpsl u Havan aHanuza. Kaura nmis yuauress.
10-11 kmaccel

4. MIabynun M. U., TkauéBa M. B., ®énopora H. E. u np. Anredbpa u Hauana
MaTeMaTH4eCKOro aHainusa. /lumakrunueckue
matepuansl. 11 knacc. ba3oBblil U yrinyOn€HHBIN ypOBHU

5. TkauéBa M. B. Anrebpa 1 Hayaia MaTeMaTU4ECKOTO aHaN3a.

Tematudeckue Tectol. 11 kinacc. ba3zoBsiit u yriyOn€éHHbBIN YPOBHU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://fipi.
2. Mennateka «IIpocBemeHus»

3. https://resh.edu.ru



4. OTKpBITHIN OaHK 3aaHM M0 MaTemMaTuke WWW.fipi.ru

5. denepanbHBIN IEHTP TECTUPOBAHKUS WWW.rustest.ru

6. Perry EI'D https://ege.sdamgia.ru/

7. Doxchopa.py

8. https://skysmart.ru

9. http :// school - collection . edu . ru / - equnas xomtekius LIOPoB
10. lesson.edu.ru

11. https://www.yaklass.ru

12. https://content.edsoo.ru/lab/subject/2/

13. http://markx.narod.ru/ - maremaTrKa B IIKOJIE

14. http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornyeckux uaek

15. www . ege .edu.ru - uapopmarmonHsii mopran EI'D.
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